Studies on [3H]palmitate-binding proteins of rat spermatozoa: a post-translational modification of membrane proteins by fatty acid acylation.
The purpose of the present study was to demonstrate the post-translational modifications of sperm plasma membrane proteins by fatty acid acylation during sperm maturation in the epididymis. Rat epididymal spermatozoa were incubated at 37 degrees C with various concentrations (100 microCi and 1 mCi) of [9-10(n)3H]palmitic acid in a medium containing Tyrode's solution supplemented with sodium bicarbonate, sodium pyruvate and sodium lactate. The incorporation of [3H]palmitate in vitro was determined in epididymal spermatozoa and an attempt was made to identify the lipid-linked proteins of purified plasma membranes of maturing epididymal spermatozoa by autoradiography. The studies demonstrated that [3H]palmitate was covalently linked to a subset of membrane cytoskeleton proteins of maturing rat spermatozoa. The pattern of incorporation of lipid was a maturation-associated phenomenon as caput spermatozoa incorporated more radioactivity than did caudal spermatozoa. The labelled proteins appeared to be membrane-bound since 82% of radioactivity was associated with membrane fractions. Autoradiograms of SDS-PAGE gels of labelled caput sperm extract showed three prominent palmitate-incorporating protein bands of about 70, 56 and 36 kDa and few minor bands. Most of these proteins were present in the membrane fraction of caput spermatozoa. Labelled gels of both the sperm extracts and of purified membranes showed resistance to hydroxylamine treatment, suggesting that there are amide bonds between lipid and proteins. The higher incorporation of labelled palmitate by immature spermatozoa of the caput epididymis compared with mature spermatozoa from the cauda epididymis and the addition of palmitate to plasma membrane proteins of caput epididymal spermatozoa suggest that fatty acylation is a post-translational modification of sperm membrane proteins.